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planar dose measurements made normal to the beam (MapCheck2 in 
mounting frame (IMF)) together with integrated measurements made 
in a MapPhan phantom on the treatment couch. Both sets of QA had 
been analysed using a gamma index approach (2%/2mm/10%). Plans 
were selected for further analysis where either a result from the 
MapPhan measurement had a significantly lower pass rate than the 
normal plane average (3 plans), or the pass rate averaged over all 
normal planes was less than 97% (8 plans). Careful measurements 
were made of the position of a square radiation field (a) on the 
MapCheck2 in the IMF and (b) at the isocentre, together with radiation 
output at the isocentre as the gantry angle was varied. A correction 
was applied to the MapCheck2 measured dose planes based on the 
above measurements. The corrected dose planes were then used 
within 3DVH (Sun Nuclear, USA) to apply a perturbation to the planned 
dose distribution both in the patient and in the MapPhan QA plan (for 
validation of the methodology by comparison with MapCheck2 
measurements). A comparison of the 3D dose distributions generated 
by 3DVH on the patient dataset using measured dose planes that had 
been (a) corrected and (b) not corrected for the linac performance 
characteristics. 
Results: Measured geometrical corrections to the dose planes were all 
less than 2mm, and radiation output corrections were less than 1%. 
Validation of the methodology by comparing MapCheck2-measured 
dose planes with 3DVH-perturbed planned dose planes with and 
without corrections for linac performance characteristics, showed 
that the gamma analysis pass rate increased when linac performance 
characteristics were taken into account. In patient dose distributions 
the differences caused by taking into account the radiation isocentre 
and variation in output with gantry angle were small. Looking at DVHs 
of organs-at-risk, the differences in all cases were very small. 
However for CTVs and PTVs, dose coverage was reduced by taking into 
account these performances characteristics. The D99% and 95% were 
reduced on average by1% (0.3-2.4%) and 0.7% (0.4-1.2%) respectively. 
Conclusions: An analysis of IMRT QA results has been confirmed that 
neither planar dose measurements nor integrated measurements in a 
phantom are a good predictor of the affect on the patient 
distribution. However it has been shown that it is necessary to take 
additional linac performance characteristics into account when 
making a patient dose distribution analysis.  
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Purpose/Objective: In our institute, IMRT has been implemented to 
treat breast cancer patients. In the beginning, as more patients were 
being treated with either VMAT or fixed-angle IMRT and a follow-up of 
the treatments was performed, the set of clinical objectives was 
tightened, especially regarding the V5Gy of the contralateral lung. 
Our goal is to investigate moresystematically the differences between 
VMAT and fixed-angle IMRT plans. 
Materials and Methods: Five left-sided breast cancer patients without 
lymph node region involvement were selected from our database of 
IMRT cases. Patients have been treated using a simultaneous 
integrated boost technique (28 x2.3 Gy in the boost region and 28x1.8 
Gy in the breast). The clinical plans were replanned for VMAT or the 
fixed-angle technique. The following clinical objectives were used for 
both techniques: ipsilateral lung (V20Gy<30%, V5Gy<60%), 
contralateral lung(V5Gy<20%), heart (V10 Gy<50%, V35Gy<10%), and 
contralateral breast(V5Gy<0.5%). Both plans werethen calculated 
using a Monte-Carlo based method (the Monaco system, 
version3.10.01). Two partial arcs were set for the VMAT plans and 5 to 
7 beams for the fixed-angle technique (having 20-24 segments each). 
The plans were optimized individually. A sliding window approach was 
used for the segmentation of the fixed-angle IMRT. 
Results: The larger percentage differences in volume for both 
techniques are presented in Table 1 averaged over the five patients. 
These differences are found mainly in the contralateral lung and 
heart. For some patients, the values for the contralateral breast 
regarding VMAT were not clinically acceptable. VMAT plans are more 
heterogeneous in the PTV region, and the maximum dose is also higher 
(up to 3%), although generally within ICRU recommendations. Doses to 
the organs at risk are lower for the fixed-angle IMRT technique. This 
could be an expected result since VMAT beams reach the patient from 
more angle directions then the fixed-angle IMRT. In theory, VMAT 
planshave more degrees of freedom on the optimization part that 
should produce better plans than the fixed-angle technique. However, 
it appears that the optimizer does not completely turn-off the less 
favorable angles. 
Table1. Percentage difference between VMAT and fixed-angle IMRT 
averaged over five breast cancer patients. 
 
  
Conclusions: The majority of our IMRT breast cancer patients are 
going to be still treated with the fixed-angle IMRT. VMAT is used 
mainly for the sequential boost when dose contribution to the low 
dose regions is not significant.  
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Purpose/Objective: The aim of this work is to describe results 
obtained in radiopharmaceutical preparation in terms of equivalent 
dose to the fingertips discriminating between manual preparation 
(until August 2011) and automatic preparation (from September 2011). 
Materials and Methods: In our lab we prepare 90Y-peptide (90Y-
DOTATATE) and 90Y-peptide (90Y-DOTATOC) for metabolic 
radiotherapy. Radiolabelling was carried out in a dedicated cell for b-
emitters. For manual radiolabelling procedures operators used tele-
tongs, shielded (PMMA) syringes/vials and wore anti-contamination 
and anti X-ray gloves, with one TLD dosimeters placed over the 
fingertips of each hand; for automatic radiolabelling procedures 
operators used a modular-lab Pharma Tracer module, shielded (PMMA) 
syringes/vials and wore anti-contamination, with one TLD dosimeters 
placed over the fingertips of each hand. 
Results: We registered a mean fingertip doses of 0.35 
mGy/(radiolabelling) (range 0-2,46 mGy) with a mean administered 
activity of 2.6 GBq for manual procedures and a mean fingertip doses 
of 0.09 mGy/radiolabelling (range 0-0.12 mGy) with a mean 
administered activity of 2.6 GBq; moreover, with automatic synthesis 
module we registered less synthesis time (50 min. vs. 150 min) and 
numbers of failed synthesis (5% vs. 30%). 
Conclusions: With automatic radiolabelling procedures, from the 
radioprotection point of view, we obtained a considerable dose 
reduction to the operators, less synthesis time and failures and an 
overall safety  
 
 ELECTRONIC POSTER: PHYSICS TRACK: 
PROFESSIONAL AND EDUCATIONAL ISSUES 
  
EP-1322   
Street Smarts: an interactive program to enhance effectiveness in 
the workplace. 
P. Dunscombe1 
1Tom Baker Cancer Centre, Medical Physics, Calgary Alberta, Canada  
 
Purpose/Objective: To maximize effectiveness in the workplace it is 
increasingly recognized that radiation medicine professionals need 
skills beyond those required for their medical, scientific and technical 
contributions to patient care. Professional organizations, including 
ESTRO in its Core Curricula, are now explicitly including the 
development of 'soft skills', such as communication and 
professionalism, as essential components of education programs for 
future professionals. The challenges for educators are accessing 
appropriate 'soft skill' resource materials, packaging them in a way 
that is meaningful to professionals in our field and delivering the 
content within the cost and time constraints imposed on professional 
programs. Street Smarts introduces participants to important soft 
skills over a 12 hour program largely based on the concept of 
emotional intelligence.  
Materials and Methods: Emotional intelligence is interpreted as, to 
the extent possible, 1) understanding and managing oneself, 2) 
understanding and managing the environment and 3) understanding 
and managing the relationship between the two. The core of the 
program is four pre-scripted scenarios which the students both act in 
and observe. These scenarios describe situations which illustrate the 
soft skills of communication, negotiation, supervision and meeting 
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participation. Having introduced the concept of emotional intelligence 
students analyze the scenarios and, through discussion, try to 
separate effective strategies from ineffective ones in these different 
situations. In addition to these core components, the program uses 
commercial instruments for students to evaluate their personal values 
and styles and hence to better understand and manage themselves. 
Approximately one hour each is devoted to a discussion of career 
planning and work:life balance as topics required for the young 
professional to lead a fulfilling professional and private life. 
Results: The first cohort of students comprised one RO fellow, two 
early career physicists, two physics residents and 3 graduate students. 
Evaluation immediately after the program was very positive in spite of 
the unfamiliar delivery model and content of the program. More 
importantly many of the skills discussed during the program were 
being further developed and utilized when the students were re-
surveyed five months later. 
Conclusions: A time efficient program for the development of soft 
skills in radiation medicine professionals has been developed and run. 
Participant reviews immediately afterwards and five months later 
were both very positive.   
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Purpose/Objective: Radiation oncology in Russia and the CIS countries 
are 30 years behind the developed countries. To liquidate this gap 
urgent measures are taken on procurement of expensive cutting-edge 
equipment for radiation therapy. However, the most serious problem 
is the acute shortage of qualified medical physicists which hinders the 
radiation oncology modernization in this CIS region.  
Materials and Methods: The IAEA Technical Cooperation project 
'Building Capacity for Medical Physics in Radiation Oncology at the 
International Training Centre for the Commonwealth of Independent 
States' is being realized under the support of the IAEA, Russian 
Government, Rosatom. The education of medical physicists is provided 
by the International center on medical physics, radiation oncology and 
nuclear medicine organized by the Association of medical physicists in 
Russia in Moscow on the clinical base of N.N.Blokhin Russian Cancer 
Research Center. 
Results: The Continuous Professional Development for medical 
physicists includes the following courses on Dosimetry and Quality 
Assurance of External Beam Radiotherapy, Commissioning and Quality 
Assurance for Radiotherapy Treatment Planning Systems, Basic course 
for Medical Physicists and Medical physics for the university teachers 
and health care managers. The teaching is done in the Russian 
language by qualified and highly skilled specialists in Russia. The 
course consists of lectures and hands-on laboratory sessions. The 
group is composed of 20 trainees from the CIS countries. 
Conclusions: The education is free of charge for students. The 
education, travel, accommodation and meals expenses are fully 
covered by the IAEA and Russian Government. The distinctive features 
of the two or four week courses are: teaching in Russian and hospital-
based training help. This will both increase the educational efficiency 
in medical physics. 
   
 ELECTRONIC POSTER: RTT TRACK: PATIENT PREPAR-
ATION, PATIENT IMMOBILISATION AND SUPPORT AIDS  
  
EP-1324   
Prone position as optimization of breast cancer external conformal 
radiotherapy 
L. Mairal1, E. Parera1, M.S. Colombo2, E.M. Cebile2, F.J. Diaz2, M.E. 
Sardi2 
1Mevaterapia, Physics on Radiation Oncology, Buenos Aires, Argentina  
2Mevaterapia, Medical Radiation Oncology, Buenos Aires, Argentina  
 
Purpose/Objective: To show the analyse of dose distribution in the 
target volume and the sparing effect on the organs at risk in supine vs 
prone position in cases of cancer in large breast with pendular 
geometry. 
Materials and Methods: CT scans were performed on eigth patients 
with large and pendular breast, in supine and prone position. To 
achieve the prone position a specific immobilizer with a hole (where 
the patient can place the breast to be treated) was used. In this way, 
the contralateral breast can be away from the radiation beam. On 
each patient, the target, heart and both lungs were outlined in both 
positions and external irradiation plans with two tangential opposite 
fields were performed. The dose volume histograms (DVH) for each 
patient were evaluated in the two positions and the integral dose and 
volume was calculated. The target volume enclosed by 95, 80, 50 and 
20% of prescribed dose was also analized. Furthermore, V20 and V50 
were evaluated for heart and V20 for ipsilateral and contralateral lung 
in all cases. 
Results: Analized data showed: i) dose in target was greater in supine 
position, ii) the healthy irradiated volume was lower in ventral set up 
in the 87,5% of patients, iii) the sparing effect was more significant in 
the tissue included into higher isodosis and iv) this difference was 
directly proportional to breast size and dose level. 
Conclusions: From these observations and taking into account the 
radioprotection principles, the group of patients who would benefit 
from the prone position was determined.  
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Purpose/Objective: Stereotactic body radiation therapy (SBRT) is a 
technique commonly used for early stage, lung cancer. SBRT differs 
from conventional radiotherapy in that a higher, more conformal dose 
is delivered over fewer fractions. Consequently, accurate patient 
positioning, immobilisation and image guidance are key for target 
localization. A mode of immobilization must be chosen which ensures 
maximum stability and reproducibility. The purpose of this study was 
to compare the efficacy of two immobilisation mechanisms (Bodyfix 
system and thermoplastic S Frame) used for the treatment of upper 
lobe tumours of the lung using SBRT. Reported patient comfort and 
set up time was also evaluated.  
Materials and Methods: The repositioning accuracy of patients who 
underwent SBRT for tumours of the upper lobe was evaluated. Of 
these patients, half were immobilised using a Body fix and the 
remaining half using a thermoplastic head and neck mask. Pre-
treatment Cone Beam CT (CBCT) data for each patient was gathered 
to calculate the mean displacement in target position from that of the 
original CTSim data in the X, Y, Z direction and the degree of 
rotation. The mean shifts from planned to treated coordinates were 
analysed. Average set up and treatment delivery times of both 
immobilization systems were recorded compared to assess the impact 




The results show a greater degree of rotation with the Body fix in 
comparison to that of the S-Frame. There was a difference noted in 
the displacement between both set ups in the Ant/Post direction, 
with a larger displacement Ant/Post when using the Body fix. 
There did not appear to be a great difference in the right/left 
direction between the two immobilisation techniques. 
Comfort 
Mild chest wall discomfort, shoulder and upper back pain were 
reported by three of those immobilised using the Body fix system. 
Analgesia was recommended to these prior to treatment. The majority 
of patients immobilised with the head and neck masks reported no 
problems. Two patients reported feeling distressed and 
claustrophobic. In both cases the mask was cut out around the eyes to 
ease some pressure and relieve stress.  
Time 
Results to date point towards a quicker treatment time using the S-
Frame. 
Conclusions: It was found that the S-Frame was a suitable alternative 
to the Bodyfix immobilisation system for upper lobe tumours in SBRT.  
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Purpose/Objective: Patients undergoing breast conservative surgery 
usually receive radiotherapy in the supine position. The prone setup is 
commonly used in position for both MRI and stereotactic biopsy, but it 
is not usually adopted in radiotherapy. Our aim was to value the 
feasibility of prone position vs. international-standard supine position 
in women undergoing whole breast radiotherapy (WBRT). 
Materials and Methods: On October and November 2012, we enrolled 
7 patients (pts), mean age 68 (range 58-73), underwent to breast 
